The potentially tridentate O,N,S-donor ligand, 2-hydroxy-1-naphthaldehyde 2-methylthiosemicarbazone, C 13 H 13 N 3 OS, has been structurally characterized and the molecule is found to exhibit a distorted planar structure with the thiosemicarbazide moiety being twisted slightly out of the plane de®ned by the naphthyl ring.
Comment
Ligands of the aroylhydrazone class have shown much promise as potential chelators for treatment of iron overload disease and perhaps cancer (Johnson et al., 1982; Baker et al., 1992; Richardson et al., 1995; Richardson & Milnes, 1997) . Our previous investigations have demonstrated that 2-hydroxy-1-naphthaldehyde isonicotinoyl hydrazone, (II), and several other aroylhydrazone chelators possess antitumour activity due to their ability to bind intracellular iron Richardson & Milnes, 1997; Darnell & Richardson, 1999; . From these studies we have been able to identify structural components of the hydrazones which infer antineoplastic activity, namely the salicylaldehyde and 2-hydroxy-1-naphthaldehyde moieties .
Another related group of chelators known as the thiosemicarbazones also show high antitumour activity due to their ability to inhibit ribonucleotide reductase (Cory et al., 1995; Liu et al., 1995) . Considering this, we have designed and synthesized a new group of ligands by condensation of salicylaldehyde and 2-hydroxy-1-naphthaldehyde with a range of thiosemicarbazides. The parent compound of this new series of chelators is 2-hydroxy-1-naphthaldehyde thiosemicarbazone, (III). Substitution of a methyl group at the 2-position of (III) to give (I) results in a marked decrease in anti-proliferative activity and a decrease in iron chelation ef®cacy (Lovejoy et al., 1999) . These data may suggest that this latter substitution diminishes the metal ion binding capability of these chelators. Studies assessing the biological activity of this new class of compounds are underway and will be reported elsewhere (Lovejoy et al., 1999) . In the present communication we report the X-ray crystal structure of 2-hydroxy-1-naphthaldehyde 2-methylthiosemicarbazone, (I).
A view of (I) is shown in Fig. 1 . The bond lengths are typical of a compound of this type (Table 1) , and the angles are all close to 120 . The greatest deviation from an ideal trigonal planar geometry is at N2 where steric repulsion between the N-methyl group and S1 contracts the C13ÐN2ÐN1 angle to 116.1 (3)
. The naphthyl ring is planar, with atoms C1±C10 all lying within 0.05 A Ê of the least-squares plane of the ring system. The atoms deviating the most from the naphthyl ring moiety are C12 . The conformation of the molecule ®nds S1 anti to N1. Generally, it has been found that ligands of the salicylaldehyde thiosemicarbazone class [such as (IV)] act as meridionally coordinating, tridentate S,N,O-donors, so there needs to be a ca 180 rotation about N2ÐC13 in (I) before a metal ion can be bound in this fashion. The potential donors O1 and N1 are found in a syn disposition, as a result of a strong intramolecular hydrogen bond [O1Ð H1Á Á ÁN1 1.89, O1Á Á ÁN1 2.603 (4) A Ê ].
The presence of the N-methyl group in (I) also has other consequences for the coordination chemistry of this potentially tridentate ligand. In the structures of unsubstituted thiosemicarbazones such as (IV), the aldimine and phenolic protons (attached at positions corresponding to O1 and N2 in the present structure) can be removed upon coordination of the S, N and O-donors. However, it is not essential that either the aldimine or the phenolic protons are lost upon coordination of ligands in this class. Examples of (IV) coordinated in its neutral (Zimmer et al., 1991) , mono anionic (Soriano-Garcia et al., 1985) and dianionic (Gyepes et al., 1981) forms are known. In the present case, the N-methyl group renders (I) incapable of losing more than one proton (at O1). In principle, this should not detract from the ability of (I) (or its anion) to coordinate to a metal ion, but the charge of the resulting complex will not be as variable as those found for complexes of (IV). The charge of the ligand and its resulting complexes in vivo are important for determining the biological activity of these chelators. Passage across the cell membrane is inhibited if the compound is hydrophilic, so systems close to neutrality are generally desirable if high iron chelation activity is sought (Richardson et al., 1990) .
We are currently exploring the coordination chemistry and biological activity of these novel chelators.
Experimental
The title compound was synthesized by re¯uxing equimolar amounts of the 2-hydroxy-1-naphthaldehyde and 2-methyl-3-thiosemicarbazide in ethanol. The compound was collected by ®ltration and crystals suitable for X-ray work were obtained by slow evaporation of an ethanolic solution of the compound. Supplementary data for this paper are available from the IUCr electronic archives (Reference: TA1278). Services for accessing these data are described at the back of the journal. View of (I) showing 30% probability ellipsoids. The intramolecular hydrogen bond is shown as a dashed line. (Spek, 1990) ; software used to prepare material for publication:
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